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BOX PCT 

IN THE UNITED STATES ELECTED/DESIGNATED OFFICE 
OF THE UNITED STATES PATENT AND TRADEMARK OFFICE 
UNDER THE PATENT COOPERATION TREATY-CHAPTER II 

PRELIMINARY AMENDMENT 

APPLICANTS: Chandan Das et al. DOCKET NO.: 112740-519 

SERIAL NO: GROUP ART UNIT: 

FILED: EXAMINER: 

INTERNATIONAL APPLICATION NO: : PCT/DE00/02602 

INTERNATIONAL FILING DATE 03 August 2000 

INVENTION: METHOD FOR PROVIDING A PERMANENTLY 

AVAILABLE NARROWBAND DATA LINK 

Assistant Commissioner for Patents, 
Washington, D.C. 20231 



Sir: 

Please amend the above-identified International Application before entry 
into the National stage before the U.S. Patent and Trademark Office under 35 
U.S.C. §371 as follows: 
15 In the Specification: 

Please replace the Specification of the present application, including the 
Abstract, with the following Substitute Specification: 

SPECIFICATION 
TITLE OF THE INVENTION 
20 METHOD FOR PROVIDING A PERMANENTLY AVAILABLE 

NARROWBAND DATA LINK 
BACKGROUND OF THE INVENTION 
The present invention relates to a method for providing a permanently 
available narrowband data link for transmitting data between a subscriber terminal 
25 and a data network linked to a digital telephone exchange of a public telephone 
network. 
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In this method, the following network constellation shown in Figure 1 is 
used as a basis: 

Figure 1 shows a communication network which includes a public 
telephone network PSTN and a data network DN; e.g., the Internet. The 
5 connection between the public telephone network and the data network DN is 
established via an access point AP. This access point exhibits a connection, for 
example via at least one dial-up connection via the public telephone network PSTN 
or, respectively, via a signaling channel via the signaling network SN, e.g., CCS7, 
of the public telephone network or, respectively, via a switched virtual connection 
10 via a packet-switched network PN, e.g., X.25, to a digital telephone exchange 
EXCH of the public telephone network. The digital telephone exchange is 
connected to subscriber terminals CPE of various types, e.g., a PC or, respectively, 
a telephone. 

When a subscriber to the public telephone network wishes to set up a data 

1 5 connection to the data network, e.g., DN, via his/her subscriber terminal, e.g., CPE, 
a connection is currently switched via a digital telephone exchange, e.g., EXCH, to 
a modem of an access point, e.g., AP. In this arrangement, a constant transmission 
bandwidth is available to the subscriber for transmitting data. In the case of an 
analog subscriber access, the transmission rate is currently 56 kbit/s maximum. In 

20 the case of an ISDN subscriber access without channel multiplexing, a transmission 
rate of currently 64 kbit/s can be used for transmitting data. 

This procedure is disadvantageous in that the subscriber cannot 
automatically be informed about any events which have occurred in the data 
network, e.g., the arrival of electronic mail, since there is no connection to the data 

25 network. To be able to interrogate events which have occurred, e.g., electronic 
mail, the subscriber must first establish a dial-up connection to an access point, 
e.g., AP, via his/her subscriber terminal; e.g., a personal computer. The connection 
set-up, for which signaling of the communication partner, synchronization of the 
modems involved and authorization processes are necessary, consumes a large 

30 amount of time. 
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In addition, a dial-up connection must be switched via at least one digital 
telephone exchange of the public telephone network for each session of the 
subscriber with a computer of the data network which takes an above-average 
length of time due to the downloading of extensive data from the computer to the 
5 subscriber terminal in comparison with conventional telephone calls. As a result, 
the resources needed for data and call connections in the digital telephone 
exchanges or the public telephone network, respectively, are occupied for a very 
long time. 

In addition, the available transmission rate of 56 kbit/s or, respectively, 64 
10 kbit/s is not always necessary for transmitting the data from the data network to the 
subscriber terminal so that basically too much transmission bandwidth is being 
used. 

In conjunction with an ISDN subscriber access, the subscriber can be 
provided within the ISDN D channel with a permanent X.25 data link via the public 

15 telephone network to the Internet with the aid of the so-called "Always 
On/Dynamic ISDN" technique (see e.g., A. Kuzma, "Always On/Dynamic ISDN 
Network Architecture Prepared for the VIA Technical Committee", White Paper 
December 1996, http://www.via-isdn.org/aodi/aodiwhitepap.htm) . The subscriber 
is, thus, continuously informed about events in the Internet and can add one or 

20 more B channels if he/she requires a higher transmission bandwidth to the Internet. 

In the case of an analog subscriber access, the occurrence of an event in the 
Internet, e.g., the arrival of electronic mail, can only be signaled to the subscriber at 
present with the aid of the feature "E-mail Waiting Indication" provided by a 
digital telephone exchange, which is described on page 14 of a Siemens AG 

25 customer brochure "EWSD Internode Connect Your Net to the Web" with the order 
number A50001-N2-P87-1-7600, 1998. According to this feature, the arrival of 
electronic mail is indicated to the subscriber; e.g., via a message on a display or a 
voice announcement on his/her subscriber terminal. To be able to read the 
electronic mail, however, he/she must exclusively set up a dial-up connection to an 

30 access point to the Internet. In addition, the "E-mail Waiting Indication" feature is 
only suitable for the e-mail service. Other types of non e-mail-related events such 
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as, e.g., short messages (weather and sports messages etc.) cannot be signaled via 
this feature. In addition, the provision of this feature presupposes that a telephone 
exchange of the telephone network has a connection to an e-mail server. 

Furthermore, a method is known from the document WO 99 25095 A, 
5 which provides a virtual connection to remote devices in a network without the 
devices being constantly connected to the network. For this purpose, the network is 
monitored in order to detect a request from a second computer for accessing a first 
computer. The first computer is informed about the request with the aid of a so- 
called "out-band" signal, e.g., DTMF, and the "out-band" signal is then interrupted. 

10 After that, the system waits for the first computer which establishes a connection to 
the network. A request of the first computer for the network connection is finally 
accepted. Expressed in other words, a remote device which is not connected to the 
network is requested to set up a connection to the network automatically. As 
distinct from the "E-mail Waiting Indication" feature, the subscriber, after the 

15 arrival of electronic mail has been signaled, does not actively need to set up a 
connection to an e-mail server and this is instead performed automatically by the 
subscriber terminal. 

However, this procedure does not eliminate the aforementioned 
disadvantage since at least one user channel must be set up for transmitting the data 

20 from an e-mail server to the subscriber terminal. This uses up resources in the 
digital telephone exchanges of the public telephone network for the long 
occupation times initially mentioned. 

From the document EP A 0 684 741 Al, a telecommunication system is 
known which includes a unit for being able to signal service information without 

25 the requirement of occupying a user channel. This "user-channel-less" signaling 
takes place in conjunction with IN (Intelligent Network) services requested by a 
service control point. However, the execution of the IN services requires user 
channel occupation so that this approach cannot be used for providing the 
abovementioned data link between a subscriber terminal and a data network linked 

30 to a digital telephone exchange of a public telephone network. 
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In view of the fact that there are more analog subscriber accesses than ISDN 
subscriber accesses by far worldwide, the previous approaches for the subscriber 
having an analog subscriber access are inadequate solutions. 

An object of the present invention is, therefore, to develop a method for 
5 providing a subscriber to a public telephone network, who has an analog subscriber 
access, with access to a data network whilst saving as many resources as possible 
and without using a user channel via the telephone network. 

SUMMARY OF THE INVENTION 
The subject matter of the present invention is a method for providing a 
10 permanently available narrowband data link for transmitting data between a 
subscriber terminal of an analog subscriber access within a public telephone 
network and a data network linked to a digital telephone exchange. In this method, 
the data link is provided in such a manner that the public telephone network does 
not need to switch a user channel connection between the subscriber terminal and 
1 5 the data network. 

Among other things, this entails the advantage that the subscriber line 
between the subscriber terminal and the telephone exchange is not "occupied". The 
subscriber can, thus, receive a call at any time and make calls himself/herself, and 
at the same time, a narrowband data link to the data network is available to him/her 
20 during a call connection. 

The subscriber can request services of the data network via such a 
narrowband permanent and bidirectional data link, e.g:, reading and processing 
electronic mail, or executing applications which only need a small transmission 
bandwidth. In addition, the subscriber has the benefit of being informed about the 
25 events which have occurred in the data network, e.g., the receipt of electronic mail, 
and being able to respond immediately to the events which have occurred without a 
time-consuming connection set-up procedure to the data network. Conversely, it is 
also possible for the subscriber himself/herself to request services such as, e.g., a 
fast interrogation of a telephone directory from the data network without first 
30 having to set up a connection to the data network. 
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In this arrangement, the narrowband permanently available data link is not 
switched through by a telephone exchange but uses signaling methods used on 
analog connecting lines or transmission methods which are usually used in mobile 
networks, in such a manner that it becomes possible to transmit data without 
occupying scarce resources in one or more digital telephone exchanges or user 
channels in the public telephone network, respectively. 

Additional features and advantages of the present invention are described 
in, and will be apparent from, the following Detailed Description of the Invention 
and the Figures. 

BRIEF DESCRIPTION OF THE FIGURES 
Figure 1 shows the network constellation explained initially, to which the 
method according to the present invention can be applied. 

DETAILED DESCRIPTION OF THE INVENTION 
To be able to provide the narrowband permanently available data link, the 
following transmission techniques are used in the sections, subdivided as follows, 
of the entire data link between the access point AP to the data network and the 
subscriber terminal CPE: 

A) Section between the digital telephone exchange EXCH and the access point 
AP. 

There are various possibilities for providing a narrowband permanent data 
link for the section between the digital telephone exchange EXCH and the access 
computer AP: 

1. In this section, the data are transmitted via a virtual data link of a data 
network, e.g., PN, in the form of an X.25 network or in the form of an IP- 
based packet-switched network which, as shown in Figure 1, connects the 
access point AP to the digital telephone exchange EXCH. 

2. A signaling channel of the signaling network, e.g., SN in the form of a 
CCS7 network, of the public telephone network is used for transmitting the 
data, which is temporarily not used for transmitting signaling information 
but for transmitting the data between the telephone exchange EXCH and the 
access point AP. 



3. The data are transmitted in this section via at least one switched dial-up 
connection via which IP data packets can be transmitted. 

4. The functions of the access point AP are integrated in the area of an access 
unit of the digital telephone exchange EXCH. Thus, within the digital 
telephone exchange, the access units for connecting subscriber terminals 
communicate with the access unit in which the functions of the access point 
are integrated via exchange-specific internal messages; e.g., so-called 
reports. These internal messages can be used for transmitting the data. 

B) Section between the subscriber terminal CPE and the digital telephone 
exchange EXCH 

In this section, a distinction must be made between two directions of 
transmission: 

1 . Direction of transmission from the digital telephone exchange EXCH to the 
subscriber terminal CPE: 

To transmit the data between the digital telephone exchange and the 
subscriber terminal, the so-called "On-hook data transmission" or "Off-hook data 
transmission", respectively, can be used which is described in greater detail in the 
standard ETS 300 659 Parts 1 and 2. This method allows data to be transmitted at a 
transmission rate of 1200 bit/s in this section even if there is no switched telephone 
connection. The data are transmitted in the form of FSK (Frequency Shift Keyed) 
signals. In this arrangement, the FSK signals can be generated within the digital 
telephone exchange, either in a special access unit equipped with such functions or 
in the access unit to which the subscriber terminal is connected. 

For this purpose, the subscriber terminal must be equipped with a detector 
which detects the corresponding FSK signals even if there is no connection. If 
there is a connection, this detector must be designed in such a manner that it can 
separate voice and data signals. In addition, it should be able to suppress the 
reproduction of an FSK signal at the telephone receiver when such a signal arrives, 
for example. 



2. Direction of transmission from the subscriber terminal CPE to the digital 
telephone exchange EXCH: 

The "On-hook data transmission" and "Off-hook data transmission" 
methods also can be used in this case. 
5 In the "On-hook" state, the subscriber terminal must first produce a loop 

closure before it transmits the data in the direction of the digital telephone 
exchange. 

In the "Off-hook" state, the subscriber terminal switches off the 
loudspeaker, if present, during the transmission of the data and must interrupt a 
10 switched voice connection for a short time, if necessary. 

In return, the access units of the digital telephone exchange must be 
constructed in such a manner that they detect the transmission of the data in the 
form of FSK or DTMF signals. 

In the case where the data are transmitted in the form of DTMF signals, 
15 attention must be paid to the fact that the transmission rate is currently restricted to 
approximately 30 bit/s. 

When the method described above is applied, known transmission methods 
and facilities within the subscriber terminal or, respectively, within the digital 
telephone exchange can be advantageously used for executing it. Within the 
20 telephone exchange, such facilities can be located either in an access unit for 
connecting the subscriber terminal, e.g., CPE, or in a special access unit equipped 
with the appropriate functions. If a special access unit is used, a transmission 
channel is switched for a short time by the switching network present in the 
telephone exchange during the transmission of the data. 
25 As an alternative, it is possible for corresponding data transmission devices, 

e.g., modems for generating and detecting data signals, e.g., FSK, not to be 
integrated in the access area of the exchange but in the access points. In this case, a 
connection from the subscriber terminal is switched for a short time to a data 
transmission device in the access point by the exchange for transmitting the data. 
30 This entails the advantage that no signaling information needs to be exchanged 
between the exchange and the access point. In addition, this does not require a data 



link, e.g., via X.25, between the exchange and the access point. Furthermore, 
software adaptations in the system or application software of the exchange can be 
saved. 

In the section between the telephone exchange and the subscriber terminal, 
5 the known CLIP method, for example, which is usually used in the case where the 
directory number of the calling subscriber is indicated, can be used as transmission 
method. To suppress the "ringing" at the subscriber end, the subscriber terminal 
should recognize from the number of the calling access point that this is a data link, 
and deal with the call in a suitable manner before the "ringing'*. 

10 An appropriate addition to the method according to the present invention 

consists in that, after a request by the subscriber or depending on the transmission 
bandwidth needed for the transmission of the data, a user channel can be 
additionally added or disconnected in the section between the subscriber terminal 
and the access point. The connection set-up of the additional user channel can be 

15 accelerated by, for example, dispensing with another authentication of the 
subscriber. 
C) Protocols 

The following standardized protocols can be used for transmitting the data 
via the narrowband permanent data link between the subscriber terminal CPE and 
20 the data network DN: 

1. For accessing the Internet as data network, the TCP/IP protocols and the 
HTTP protocol using them, and the description language HTML are used. 

2. In the mobile radio area there are already approaches (see, e.g., "Wireless 
Application Protocol" Architecture Specification, Wireless Application 

25 Protocol Forum, 1998) which provide access to the Internet with the aid of 

the so-called wireless application protocol, a restricted variant of HTML 
and HTTP, for mobile stations. This WAP protocol also can be used for 
transmitting the data via the narrowband permanent data link in the fixed 
network. This ensures that the Internet servers for service providers which 

30 are adapted to the WAP protocol are also available for access via the 

narrowband permanent data link. 
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3. The Analog Display Service Interface Protocol, which, for example, is 
explained in "Analog Display Services (ADSI) Interface Guide", Bellcore 
Document SR 2727, Bell Communications Research, 1996, also can be used 
for transmitting the data between the subscriber terminal and the access 

5 point to the data network. This protocol allows subscribers to access 

extended information and features via their terminal by providing 
bidirectional data communication between a terminal and a local server. 

4. It also is conceivable to use different protocols in the sections between the 
subscriber terminal and the access point to the data network. Thus, for 

10 example, a gateway function is integrated in the digital telephone exchange. 

This gateway function converts, e.g., the ADSI protocol used in the section 
between the subscriber terminal and the digital telephone exchange to a 
WAP protocol, and conversely, which is used in the section between the 
digital telephone exchange and the access point to the data network or, 

15 respectively, a server of a service provider which exists in the data network. 



D) Simple subscriber terminals with little computing power and restricted 
storage capacity 

To provide for communication between a computer of a service provider 
20 within the data network and a simple subscriber terminal with little computing 
power and restricted storage capacity, the functions of a "browser" normally 
running in the subscriber terminal are integrated in the access point to the data 
network. That is to say, the access point handles the processing and displaying of 
the data. The subscriber terminal then only needs to be equipped with terminal 
25 functions and a low-capacity memory. The access point only transmits into the 
memory of the subscriber terminal text data and formatting instructions in order to 
display the text data stored in the memory; for example, on a display of the 
subscriber terminal. 

E) Exemplary applications 

30 The following services can be achieved by providing a narrowband 

permanent data link: 

10 



1. News service: after dialing a service number or after menu-controlled 
selection of the service by the subscriber, the subscriber is registered for the 
service. The subscriber terminal of the subscriber then always receives via 
the permanent data link current news such as, e.g., market prices, weather 
forecasts, sports news etc., which are displayed on the display of the 
subscriber terminal. 

2. "E-mail Indication": the subscriber registers by dialing a service number for 
the "E-mail Indication" service. Immediately after it arrives in a so-called 
mailbox in the Internet, the electronic mail is forwarded to its subscriber 
terminal and stored in its memory. 

When the subscriber dials a service number in order to register for a service, 
dialing the service number does not lead to a switched connection being set up via 
the digital telephone exchange of the public telephone network to an access point to 
the data network. Instead, the service number is transmitted in the direction of the 
access point via the permanent data link explained above. 

Although the present invention has been described with reference to 
specific embodiments, those of skill in the art will recognize that changes may be 
made thereto without departing from the spirit and scope of the invention as set 
forth in the hereafter appended claims. 
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ABSTRACT OF THE DISCLOSURE 
A permanently available narrowband data link for transmitting data between 
the subscriber terminal and a data network linked to a digital telephone exchange of 
a public telephone network is provided for a subscriber terminal connected in an 
analog fashion to a digital telephone exchange, wherein it is not necessary for the 
public telephone network to switch a user channel for the data link. 
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In the claims : 

On page 13, cancel line 1, and substitute the following left-hand justified 
heading therefor: 
CLAIMS 

5 Please cancel claims 1-16, without prejudice, and substitute the following 

claims therefor: 

17. A method for providing a narrowband data link for transmitting data 
between a subscriber terminal and a data network linked to a digital telephone 
exchange of a public telephone network, the method comprising the steps of: 
10 connecting the subscriber terminal in analog to the digital telephone 

exchange; and 

providing the narrowband data link to the subscriber terminal as a 
permanently available data link. 

15 18. A method for providing a narrowband data link as claimed in Claim 

17, the method further comprising the step of providing a virtual data link via a 
separate data network for transmitting the data between an access unit existing in 
the digital telephone exchange for connecting the subscriber terminal and an access 
point to the data network. 

20 

19. A method for providing a narrowband data link as claimed in Claim 
17, the method further comprising the step of providing a signaling channel via the 
public telephone network for transmitting the data between an access unit existing 
in the digital telephone exchange for connecting the subscriber terminal and an 

25 access point to the data network. 

20. A method for providing a narrowband data link as claimed in 
Claim 17, the method further comprising the step of providing at least one switched 
dial-up connection, via which IP data packets can be transmitted, for transmitting 

30 the data between an access unit existing in the digital telephone exchange for 
connecting the subscriber terminal and an access point to the data network. 

13 
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21. A method for providing a narrowband data link as claimed in 
Claim 17, the method further comprising the step of integrating functions of an 
access point to the data network in an area of an access unit of the digital telephone 

5 exchange. 

22. A method for providing a narrowband data link as claimed in 
Claim 21, the method further comprising the step of transmitting the data between 
an access unit for connecting the subscriber terminal and the access unit which 

10 exhibits the functions of the access point via internal messages within the digital 
telephone exchange. 

23. A method for providing a narrowband data link as claimed in 
Claim 17, wherein the data are transmitted as dual-one multi-frequency signals 

15 from the subscriber terminal to the digital telephone exchange. 

24. A method for providing a narrowband data link as claimed in 
Claim 17, wherein the data are transmitted as frequency shift keying signals from 
the subscriber terminal to the digital telephone exchange. 

20 

25. A method for providing a narrowband data link as claimed in 
Claim 17, wherein the data are transmitted as frequency shift keying signals from 
the digital telephone exchange to the subscriber terminal. 

25 26. A method for providing a narrowband data link as claimed in 

Claim 1 7, the method further comprising the steps of: 

adding and terminating a user channel, as a result of at least one of a request 
and a transmission bandwidth needed, between the subscriber terminal and an 
access point to the data network via the digital telephone exchange. 

30 
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27. A method for providing a narrowband data link as claimed in 
Claim 17, wherein the data are transmitted between the subscriber terminal and the 
data network by using TCP/IP and HTTP protocols and an HTML description 
language. 

5 

28. A method for providing a narrowband data link as claimed in 
Claim 17, wherein the data are transmitted between the subscriber terminal and an 
access point to the data network using a wireless application protocol. 

10 29. A method for providing a narrowband data link as claimed in 

Claim 17, wherein the data are transmitted between the subscriber terminal and an 
access point to the data network using an analog display service interface protocol. 

30. A method for providing a narrowband data link as claimed in 
15 Claim 17, the method further comprising the steps of: 

connecting the digital telephone exchange to a gateway computer; and 
converting, via the gateway computer, the data format of the data, 
originating from the subscriber terminal and subsequently transmitted, into a data 
format according to one of a TCP/IP protocol and a wireless application protocol. 

20 

31. A method for providing a narrowband data link as claimed in 
Claim 30, the method further comprising the step of converting, via the gateway 
computer, the data format of the data, originating from the data network and 
subsequently transmitted, by one of the TCP/IP protocol and the wireless 

25 application protocol into a data format according to at least one of frequency shift 
keying signals and an analog display service interface protocol. 

32. A method for providing a narrowband data link as claimed in 
Claim 17, the method further comprising the steps of: 

30 transmitting text data from an access point to the data network into a 

memory of the subscriber terminal; and 

15 
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transmitting formatting instructions for displaying the text data stored in the 
memory to the subscriber terminal. 



The present amendment makes editorial changes and corrects typographical 
errors in the specification, which includes the Abstract, in order to conform the 
specification to the requirements of United States Patent Practice. No new matter 
is added thereby. Attached hereto is a marked-up version of the changes made to 
the specification by the present amendment. The attached page is captioned 
"Version With Markings To Show Changes Made". 

In addition, the present amendment cancels original claims 1-16 in favor of 
new claims 17-32. Claims 17-32 have been presented solely because the revisions 
by red-lining and underlining which would have been necessary in claims 1-16 in 
order to present those claims in accordance with preferred United States Patent 
Practice would have been too extensive, and thus would have been too 
burdensome. The present amendment is intended for clarification purposes only 
and not for substantial reasons related to patentability pursuant to 35 U.S.C. §§101, 
102, 103 or 112. Indeed, the cancellation of claims 1-16 does not constitute an 
intent on the part of the Applicants to surrender any of the subject matter of claims 



REMARKS 



1-16. 



Early consideration on the merits is respectfully requested. 



Respectfully submitted. 
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(Reg. No. 39.056) 



William E. Vaughan y 
Bell, Boyd & Lloyd LLC 
P.O. Box 1135 

Chicago, Illinois 60690-1135 
(312) 807-4292 
Attorneys for Applicants 
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VERSIONS WITH MARKINGS TO SHOW CHANGES MADE 
In The Specification: 

The Specification of the present application, including the Abstract, has 
been amended as follows: 
5 D e scription 

SPECIFICATION 

M e thod For Providing A Perman e ntly Available Narrowband Data Link 
TITLE OF THE INVENTION 
METHOD FOR PROVIDING A PERMANENTLY AVAILABLE 
10 NARROWBAND DATA LINK 

BACKGROUND OF THE INVENTION 
The present invention relates to a method for providing a permanently 
available narrowband data link for transmitting data between a subscriber terminal 
and a data network linked to a digital telephone exchange of a public telephone 
1 5 network. 

In this method, the following network constellation shown in the figur e 
Figure 1 is used as a basis: 

The figure Figure 1 shows a communication network which compri s es 
includes a public telephone network PSTN and a data network DN^ e.g.^ the 
20 Internet. The connection between the public telephone network and the data 
network DN is established via an access point AP. This access point exhibits a 
connection, for example by means of via at least one dial-up connection via the 
public telephone network PSTN or, respectively, by means of via a signaling 
channel via the signaling network SN, e.g. a CCS7, of the public telephone network 
25 or, respectively, by means of via a switched virtual connection via a packet- 
switched network PN, e.g. a X.25, to a digital telephone exchange EXCH of the 
public telephone network. The digital telephone exchange is connected to 
subscriber terminals CPE of various types, e.g.,, a PC or, respectively, a telephone. 

When a subscriber to the public telephone network wishes to set up a data 
30 connection to the data network, e.g.* DN, by m e ans of via his /her subscriber 
terminal, e.g.,, CPE, a connection is currently switched via a digital telephone 
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exchange, e.g.,, EXCH, to a modem of an access point, e.g.,, AP. In this 
arrangement, a constant transmission bandwidth is available to the subscriber for 
transmitting data. In the case of an analog subscriber access, the transmission rate 
is currently 56 kbit/s maximum. In the case of an ISDN subscriber access without 
5 channel multiplexing, a transmission rate of currently 64 kbit/s can be used for 
transmitting data. 

This procedure is disadvantageous in that the subscriber cannot 
automatically be informed about any events which have occurred in the data 
network, e.g., the arrival of electronic mail, since there is no connection to the data 

10 network. To be able to interrogate events which have occurred, e.g.* electronic 
mail, the subscriber must first establish a dial-up connection to an access point, 
e.g., AP, by moans of yja his/her subscriber terminals e.g.* a personal computer. 
The connection set-up, for which signaling of the communication partner, 
synchronization of the modems involved and authorization processes are necessary, 

15 consumes a large amount of time. 

In addition, a dial-up connection must be switched via at least one digital 
telephone exchange of the public telephone network for each session of the 
subscriber with a computer of the data network which takes an above-average 
length of time due to the downloading of extensive data from said the computer to 

20 the subscriber terminal in comparison with conventional telephone calls. As a 
result, the resources needed for data and call connections in the digital telephone 
exchanges or the public telephone network, respectively, are occupied for a very 
long time. 

In addition, the available transmission rate of 56 kbit/s or, respectively, 64 
25 kbit/s is not always necessary for transmitting the data from the data network to the 
subscriber terminal so that basically too much transmission bandwidth is being 
used. 

In conjunction with an ISDN subscriber access, the subscriber can be 
provided within the ISDN D channel with a permanent X.25 data link via the public 
30 telephone network to the Internet with the aid of the so-called "Always 
On/Dynamic ISDN" technique (see e.g., A. Kuzma, "Always On/Dynamic ISDN 
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Network Architecture Prepared for the VIA Technical Committee", White Paper 
December 1996, http://www.via-isdn.org/aodi/aodiwhitepap.htm) . The subscriber 
is a thus,, continuously informed about events in the Internet and can add one or 
more B channels if he /she requires a higher transmission bandwidth to the Internet. 
5 In the case of an analog subscriber access, the occurrence of an event in the 

Internet, e.g. A the arrival of electronic mail, can only be signaled to the subscriber at 
present with the aid of the feature "E-mail Waiting Indication" provided by a 
digital telephone exchange, which is described on page 14 of a Siemens AG 
customer brochure "EWSD Internode Connect Your Net to the Web" with the order 

10 number A50001-N2-P87- 1-7600, 1998. According to this feature, the arrival of 
electronic mail is indicated to the subscriber^ e.g. by moans o f , via a message on a 
display or a voice announcement on his /her subscriber terminal. To be able to read 
the electronic mail, however, h e/she must exclusively set up a dial-up connection to 
an access point to the Internet. In addition, the "E-mail Waiting Indication" feature 

15 is only suitable for the e-mail service. Other types of non e-mail-related events 
such as, e.g.j short messages (weather and sports messages etc.) cannot be signaled 
by m e ans of via this feature. In addition, the provision of this feature presupposes 
that a telephone exchange of the telephone network has a connection to an e-mail 
server. 

20 Furthermore, a method is known from the document WO 99 25095 A, 

which provides a virtual connection to remote devices in a network without the 
devices being constantly connected to the network. For this purpose, the network is 
monitored in order to detect a request from a second computer for accessing a first 
computer. The first computer is informed about the request with the aid of a so- 

25 called "out-band" signal, e.g. a DTMF, and the "out-band" signal is then interrupted. 
After that, the system waits for the first computer which establishes a connection to 
the network. A request of the first computer for the network connection is finally 
accepted. Expressed in other words, a remote device which is not connected to the 
network is requested to set up a connection to the network automatically. As 

30 distinct from the "E-mail Waiting Indication" feature, the subscriber, after the 
arrival of electronic mail has been signaled, does not actively need to set up a 
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connection to an e-mail server and this is instead performed automatically by the 
subscriber terminal. 

However, this procedure does not eliminate the aforementioned 
disadvantage since at least one user channel must be set up for transmitting the data 
5 from an e-mail server to the subscriber terminal. This uses up resources in the 
digital telephone exchanges of the public telephone network for the long 
occupation times initially mentioned. 

From the document EP A 0 684 741 Al, a telecommunication system is 
known which compri s es includes a unit for being able to signal service information 
10 without the requirement of occupying a user channel. This "user-channel-less" 
signaling takes place in conjunction with IN (Intelligent Network) services 
requested by a service control point. However, the execution of the IN services 
requires user channel occupation so that this approach cannot be used for providing 
the abovementioned data link between a subscriber terminal and a data network 
15 linked to a digital telephone exchange of a public telephone network. 

In view of the fact that there are more analog subscriber accesses than ISDN 
subscriber accesses by far worldwide, the previous approaches for the subscriber 
having an analog subscriber access are inadequate solutions. 

One An object of the present invention is ne w, therefore, to develop a 
20 method for providing a subscriber to a public telephone network, who has an 
analog subscriber access, with access to a data network whilst saving as many 
resources as possible and without using a user channel via the telephone network. 

Thi s object is achiev e d by th e means specifi e d in claim — 1. Other 
advantageous embodiments of th e invention are specified in s ub c laims. 
25 SUMMARY OF THE INVENTION 

The subject matter of the present invention is a method for providing a 
permanently available narrowband data link for transmitting data between a 
subscriber terminal of an analog subscriber access within a public telephone 
network and a data network linked to a digital telephone exchange. In this method, 
30 the data link is provided in such a manner that the public telephone network does 
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not need to switch a user channel connection between the subscriber terminal and 
the data network. 

Among other things, this entails the advantage that the subscriber line 
between the subscriber terminal and the telephone exchange is not "occupied". The 
5 subscriber caa, thus A receive a call at any time and make calls himself /herself , and 
at the same time, a narrowband data link to the data network is available to him /her 
during a call connection. 

The subscriber can request services of the data network via such a 
narrowband permanent and bidirectional data link, e.g. a reading and processing 
10 electronic mail, or executing applications which only need a small transmission 
bandwidth. In addition, the subscriber has the benefit of being informed about the 
events which have occurred in the data network, e.g. a the receipt of electronic mail, 
and being able to respond immediately to the events which have occurred without a 
time-consuming connection set-up procedure to the data network. Conversely, it is 
1 5 also possible for the subscriber himself /herself to request services such as, e.g. A a 
fast interrogation of a telephone directory from the data network without first 
having to set up a connection to the data network. 

In this arrangement, the narrowband permanently available data link is not 
switched through by a telephone exchange but uses signaling methods used on 
20 analog connecting lines or transmission methods which are usually used in mobile 
networks, in such a manner that it becomes possible to transmit data without 
occupying scarce resources in one or more digital telephone exchanges or user 
channels in the public telephone network, respectively. 

Details and advantageous further developments of th e invention will b e 
25 explain e d in greater detail in an e xemplary e mbodim e nt, r e f e rring to a drawing, in 
which: 

Additional features and advantages of the present invention are described 
in, and will be apparent from, the following Detailed Description of the Invention 
and the Figures. 
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BRIEF DESCRIPTION OF THE FIGURES 
The figur e F igure 1 shows the network constellation explained initially, to 
which the method according to the present invention can be applied. 

DETAILED DESCRIPTION OF THE INVENTION 
5 To be able to provide the narrowband permanently available data link, the 

following transmission techniques are used in the sections, subdivided as follows, 
of the entire data link between the access point AP to the data network and the 
subscriber terminal CPE: 

A) Section between the digital telephone exchange EXCH and the access point 
10 AP. 

There are various possibilities for providing a narrowband permanent data 
link for the section between the digital telephone exchange EXCH and the access 
computer AP: 

1. In this section, the data are transmitted via a virtual data link of a data 
15 network, e.g. a PN, in the form of an X.25 network or in the form of an IP- 
based packet-switched network which-, as shown in the figure Figure 1. 
connects the access point AP to the digital telephone exchange EXCH. 

2. A signaling channel of the signaling network, e.g. a SN in the form of a 
CCS7 network, of the public telephone network is used for transmitting the 

20 data, which is temporarily not used for transmitting signaling information 

but for transmitting the data between the telephone exchange EXCH and the 
access point AP. 

3. The data are transmitted in this section via at least one switched dial-up 
connection via which IP data packets can be transmitted. 

25 4. The functions of the access point AP are integrated in the area of an access 
unit of the digital telephone exchange EXCH. Thus, within the digital 
telephone exchange, the access units for connecting subscriber terminals 
communicate with the access unit in which the functions of the access point 
are integrated by m e ans of via exchange-specific internal messages?; e.g. a 

30 so-called reports. These internal messages can be used for transmitting the 

data. 
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B) Section between the subscriber terminal CPE and the digital telephone 
exchange EXCH 

In this section, a distinction must be made between two directions of 
transmission: 

5 1 . Direction of transmission from the digital telephone exchange EXCH to the 
subscriber terminal CPE: 

To transmit the data between the digital telephone exchange and the 
subscriber terminal, the so-called "On-hook data transmission" or "Off-hook data 
transmission", respectively, can be used which is described in greater detail in the 

10 standard ETS 300 659 Parts 1 and 2. This method allows data to be transmitted at a 
transmission rate of 1200 bit/s in this section even if there is no switched telephone 
connection. The data are transmitted in the form of FSK (Frequency Shift Keyed) 
signals. In this arrangement, the FSK signals can be generated within the digital 
telephone exchange, either in a special access unit equipped with such functions or 

15 in the access unit to which the subscriber terminal is connected. 

For this purpose, the subscriber terminal must be equipped with a detector 
which detects the corresponding FSK signals even if there is no connection. If 
there is a connection, this detector must be designed in such a manner that it can 
separate voice and data signals. In addition, it should be able to suppress the 

20 reproduction of an FSK signal at the telephone receiver when such a signal arrives, 
for example. 

2. Direction of transmission from the subscriber terminal CPE to the digital 
telephone exchange EXCH: 

The "On-hook data transmission" and "Off-hook data transmission" 
25 methods ea» also can be used in this case. 

In the "On-hook" state, the subscriber terminal must first produce a loop 
closure before it transmits the data in the direction of the digital telephone 
exchange. 

In the "Off-hook" state, the subscriber terminal switches off the 
30 loudspeaker, if present, during the transmission of the data and must interrupt a 
switched voice connection for a short time, if necessary. 
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In return, the access units of the digital telephone exchange must be 
constructed in such a manner that they detect the transmission of the data in the 
form of FSK or DTMF signals. 

In the case where the data are transmitted in the form of DTMF signals, 
5 attention must be paid to the fact that the transmission rate is currently restricted to 
appro x. approximately 30 bit/s. 

When the method described above is applied, known transmission methods 
and facilities within the subscriber terminal or, respectively, within the digital 
telephone exchange can be advantageously used for executing it. Within the 
10 telephone exchange, such facilities can be located either in an access unit for 
connecting the subscriber terminal, e.g.,, CPE, or in a special access unit equipped 
with the appropriate functions. If a special access unit is used, a transmission 
channel is switched for a short time by the switching network present in the 
telephone exchange during the transmission of the data. 
15 As an alternative, it is possible for corresponding data transmission devices, 

e.g.* modems for generating and detecting data signals, e.g. a FSK, not to be 
integrated in the access area of the exchange but in the access points. In this case, a 
connection from the subscriber terminal is switched for a short time to a data 
transmission device in the access point by the exchange for transmitting the data. 
20 This entails the advantage that no signaling information needs to be exchanged 
between the exchange and the access point. In addition, this does not require a data 
link, e.g. a via X.25, between the exchange and the access point. Furthermore, 
software adaptations in the system or application software of the exchange can be 
saved. 

25 In the section between the telephone exchange and the subscriber terminal, 

the known CLIP method, for example, which is usually used in the case where the 
directory number of the calling subscriber is indicated, can be used as transmission 
method. To suppress the "ringing" at the subscriber end, the subscriber terminal 
should recognize from the number of the calling access point that this is a data link, 

30 and deal with the call in a suitable manner before the "ringing". 
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An appropriate addition to the method according to the present invention 
consists in that, after a request by the subscriber or depending on the transmission 
bandwidth needed for the transmission of the data, a user channel can be 
additionally added or disconnected in the section between the subscriber terminal 
and the access point. The connection set-up of the additional user channel can be 
accelerated by, for example, dispensing with another authentication of the 
subscriber. 
C) Protocols 

The following standardized protocols can be used for transmitting the data 
via the narrowband permanent data link between the subscriber terminal CPE and 
the data network DN: 

1. For accessing the Internet as data network, the TCP/IP protocols and the 
HTTP protocol using them, and the description language HTML are used. 

2. In the mobile radio area there are already approaches (see^ e.g.,, "Wireless 
Application Protocol" Architecture Specification, Wireless Application 
Protocol Forum, 1998) which provide access to the Internet with the aid of 
the so-called wireless application protocol, a restricted variant of HTML 
and HTTP, for mobile stations. This WAP protocol ean also can be used 
for transmitting the data via the narrowband permanent data link in the 
fixed network. This ensures that the Internet servers for service providers 
which are adapted to the WAP protocol are also available for access via the 
narrowband permanent data link. 

3. The Analog Display Service Interface Protocol, which, for example, is 
explained in "Analog Display Services (ADSI) Interface Guide", Bellcore 
Document SR 2727, Bell Communications Research, 1 996, ean also can be 
used for transmitting the data between the subscriber terminal and the 
access point to the data network. This protocol allows subscribers to access 
extended information and features via their terminal by providing 
bidirectional data communication between a terminal and a local server. 

4. It also is conceivable to use different protocols in the sections between the 
subscriber terminal and the access point to the data network. Thus, for 
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example, a gateway function is integrated in the digital telephone exchange. 
This gateway function converts, e.g.,, the ADSI protocol used in the section 
between the subscriber terminal and the digital telephone exchange to a 
WAP protocol, and conversely, which is used in the section between the 
5 digital telephone exchange and the access point to the data network or, 

respectively, a server of a service provider which exists in the data network. 

D) Simple subscriber terminals with little computing power and restricted 
storage capacity 

To provide for communication between a computer of a service provider 
10 within the data network and a simple subscriber terminal with little computing 
power and restricted storage capacity, the functions of a "browser" normally 
running in the subscriber terminal are integrated in the access point to the data 
network. That is to say a the access point handles the processing and displaying of 
the data. The subscriber terminal then only needs to be equipped with terminal 
15 functions and a low-capacity memory. The access point only transmits into the 
memory of the subscriber terminal text data and formatting instructions in order to 
display the text data stored in the memory^; for example* on a display of the 
subscriber terminal. 

E) Exemplary applications 

20 The following services can be r e alized achieved by providing a narrowband 

permanent data link: 

1. News service: after dialing a service number or after menu-controlled 
selection of the service by the subscriber, the subscriber is registered for the 
service. The subscriber terminal of the subscriber then always receives via 

25 the permanent data link current news such as, e.g.* market prices, weather 

forecasts, sports news etc., which are displayed on the display of the 
subscriber terminal. 

2. "E-mail Indication": the subscriber registers by dialing a service number for 
the "E-mail Indication" service. Immediately after it arrives in a so-called 

30 mailbox in the Internet, the electronic mail is forwarded to its subscriber 

terminal and stored in its memory. 
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When the subscriber dials a service number in order to register for a service, 
dialing the service number does not lead to a switched connection being set up via 
the digital telephone exchange of the public telephone network to an access point to 
the data network. Instead, the service number is transmitted in the direction of the 
5 access point via the permanent data link explained above. 
Abstract 

Although the present invention has been described with reference to 
specific embodiments, those of skill in the art will recognize that changes may be 
made thereto without departing from the spirit and scope of the invention as set 
10 forth in the hereafter appended claims. 
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M e thod for providing a p e rmanently available narrowband data lin k 

ABSTRACT OF THE DISCLOSURE 
A permanently available narrowband data link for transmitting data between 
the subscriber terminal (CPE) and a data network (DN) linked to a digital telephone 
5 exchange (EXCH ) of a public telephone network is provided for a subscriber 
terminal (CPE) connected by in an analog means fashion to a digital telephone 
exchange . In thi s arrangement, , wherein it is not necessary for the public telephone 
network to switch a user channel for the data link. 
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per mane n 1 1 y available narrowband 



The invention relates to a method for providing a 
permanently available narrowband data link for 
transmitting data between a subscriber terminal and a 
data network linked to a digital telephone exchange of 
10 a public telephone network. 

In this method, the following network constellation 
shown in the figure is used as a basis: 

15 The figure shows a communication network which 
comprises a public telephone network PSTN and a data 
network DN, e.g. the Internet. The connection between 
the public telephone network and the data network DN is 
established via an access point AP . This access point 

2 0 exhibits a connection, for example by means of at least 
one dial-up connection via the public telephone network 
PSTN or, respectively, by means of a signaling channel 
via the signaling network SN, e.g. CCS7, of the public 
telephone network or, respectively, by means of a 

2 5 switched virtual connection via a packet - switched 

network PN, e.g. X.25, to a digital telephone exchange 
EXCH of the public telephone network. The digital 
telephone exchange is connected to subscriber terminals 
CPE of various types, e.g. a PC or, respectively, a 

3 0 telephone. 

When a subscriber to the public telephone network 
wishes to set up a data connection to the data network, 
e.g. DN, by means of his subscriber terminal, e.g. CPE, 
35 a connection is currently switched via a digital 
telephone exchange, e.g. EXCH, to a modem of an access 
point, e.g. AP . In this arrangement, a constant 
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transmission bandwidth is available to the subscriber 
for transmitting data. In the case of an analog 
subscriber access, the transmission rate is 
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currently 56 kbit/s maximum. In the case of an ISDN 
subscriber access without channel multiplexing, a 
transmission rate of currently 64 kbit/s can be used 
for transmitting data. 

This procedure is disadvantageous in that the 
subscriber cannot automatically be informed about any 
events which have occurred in the data network, e.g. 
the arrival of electronic mail, since there is no 
connection to the data network. To be able to 
interrogate events which have occurred, e.g. electronic 
mail, the subscriber must first establish a dial-up 
connection to an access point, e.g. AP, by means of his 
subscriber terminal, e.g. a personal computer. The 
connection set-up, for which signaling of the 
communication partner, synchronization of the modems 
involved and authorization processes are necessary, 
consumes a large amount of time. 

In addition, a dial-up connection must 'be switched via 
at least one digital telephone exchange of the public 
telephone network for each session of the subscriber 
with a computer of the data network which takes an 
above-average length of time due to the downloading of 
extensive data from said computer to the subscriber 
terminal in comparison with conventional telephone 
calls. As a result, the resources needed for data and 
call connections in the digital telephone exchanges or 
the public telephone network, respectively, are 
occupied for a very long time. 

In addition, the available transmission rate of 
56 kbit/s or, respectively, 64 kbit/s is not always 
necessary for transmitting the data from the data 
network to the subscriber terminal so that basically 
too much transmission bandwidth is being used. 
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In conjunction with an ISDN subscriber access, the 
subscriber can be provided within the ISDN D channel 
with a permanent X.25 data link via the public 
telephone network 
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to the Internet with the aid of the so-called "Always 
On/Dynamic ISDN" technique (see e.g. A. Kuzma, "Always 
On/Dynamic ISDN Network Architecture Prepared for the 
VIA Technical Committee", White Paper December 1996, 
http : //www . via- isdn . org/aodi/aodiwhitepap . htm) . The 
subscriber is thus continuously informed about events 
in the Internet and can add one or more B channels if - 
he requires a higher transmission bandwidth to the 
Internet . 

In the case of an analog subscriber access, the 
occurrence of an event in the Internet, e.g. the 
arrival of electronic mail, can only be signaled to the 
subscriber at present with the aid of the feature 
"E-mail Waiting Indication" provided by a digital 
telephone exchange, which is described on page 14 of a 
Siemens AG customer brochure "EWSD Internode Connect 
Your Net to the Web" with the order, number A500 01-N2- 
P87-1-7600, 1998. According to this feature, the 
arrival of electronic mail is indicated to the 
subscriber, e.g. by means of a message on a display or 
a voice announcement on his subscriber terminal. To be 
able to read the electronic mail, however, he must 
exclusively set up a dial-up connection to an access 
point to the Internet. In addition, the "E-mail Waiting 
Indication" feature is only suitable for the e-mail 
service. Other types of non e-mail -related events such 
as, e.g. short messages (weather and sports messages 
etc.) cannot be signaled by means of this feature. In 
addition, the provision of this feature presupposes 
that a telephone exchange of the telephone network has 
a connection to an e-mail server. 

Furthermore, a method is known from the document 
WO 99 25095 A, which provides a virtual connection to 
remote devices in a network without the devices being 
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constantly connected to the network. For this purpose, 
the network is monitored in order to detect a request 
from a second computer 
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for accessing a first computer. The first computer is 
informed about the request with the aid of a so-called 
"out -band" signal, e.g. DTMF, and the "out -band" signal 
is then interrupted. After that, the system waits for 
the first computer which establishes a connection to 
the network. A request of the first computer for the 
network connection is finally accepted. Expressed in 
other words, a remote device which is not connected to 
the network is requested to set up a connection to the 
network automatically. As distinct from the "E-mail 
Waiting Indication" feature, the subscriber, after the 
arrival of electronic mail has been signaled, does not 
actively need to set up a connection to an e-mail 
server and this is instead performed automatically by 
the subscriber terminal . 

However, this procedure does not eliminate the 
aforementioned disadvantage since at least one user 
channel must be set up for transmitting the data from 
an e-mail server to the subscriber terminal. This uses 
up resources in the digital telephone exchanges of the 
public telephone network for the long occupation times 
initially mentioned. 

From the document EP A 0 684 741 Al , a telecommunication 
system is known which comprises a unit for being able 
to signal service information without the requirement 
of occupying a user channel. This "user-channel - less » 
signaling takes place in conjunction with IN 
(Intelligent Network) services requested by a service 
control point. However, the execution of the IN 
services requires user channel occupation so that this 
approach cannot be used for providing the 
abovementioned data link between a 'subscriber terminal 
and a data network linked to a digital telephone 
exchange of a public telephone network. 
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In view of the fact that there are more analog 
subscriber accesses than ISDN subscriber accesses by 
far worldwide, the previous approaches for the 
subscriber having an analog subscriber access are 
inadequate solutions. 

One object of the invention is now to develop a method 
for providing a subscriber to a public telephone 
network, who has an analog subscriber access, with 
access to a data network whilst saving as many 
resources as possible and without using a user channel 
via the telephone network. 

This object is achieved by the means specified in claim 
1. Other advantageous embodiments of the invention are 
specified in subclaims . 

The subject matter of the invention is a method for 
providing a permanently available narrowband data link 
for transmitting data between a subscriber terminal of 
an analog subscriber access within a public telephone 
network and a data network linked to a digital 
telephone exchange. In this method, the data link is 
provided in such a manner that the public telephone 
network does not need to switch a user channel 
connection between the subscriber terminal and the data 
network. 

Among other things, this entails the advantage that the 
subscriber line between the subscriber terminal and the 
telephone exchange is not "occupied" . The subscriber 
can thus receive a call at any time and make calls 
himself, and at the same time, a narrowband data link 
to the data network is available to him during a call 
connection . 
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The subscriber can request services of the data network 
via such a narrowband permanent and bidirectional data 
link, e.g. reading and processing electronic mail, or 
executing applications which only need a small 
transmission bandwidth. In addition, the subscriber has 
the benefit of being informed about the events which 
have occurred in the data network, e.g. the receipt of 
electronic mail, 
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and being able to respond immediately to the events 
which have occurred without a time-consuming connection 
set-up procedure to the data network. Conversely, it is 
also possible for the subscriber himself to request 
services such as, e.g. a fast interrogation of a 
telephone directory from the data network without first 
having to set up a connection to the data network. 

In this arrangement, the narrowband permanently 
available data link is not switched through by a 
telephone exchange but uses signaling methods used on 
analog connecting lines or transmission methods which 
are usually used in mobile networks, in such a manner 
that it becomes possible to transmit data without 
occupying scarce resources in one or more digital 
telephone exchanges or user channels in the public 
telephone network, respectively. 

Details and advantageous further developments of the 
invention will be explained in greater detail in an 
exemplary embodiment, referring to a drawing, in which: 

The figure shows the network constellation explained 
initially, to which the method according to the 
invention can be applied. 

To be able to provide the narrowband permanently 
available data link, the following transmission 
techniques are used in the sections, subdivided as 
follows, of the entire data link between the access 
point AP to the data network and the subscriber 
terminal CPE: 

A) Section between the digital telephone exchange 
EXCH and the access point AP 



GR 99 P 2522 

- 5a - 

There are various possibilities for providing a 
narrowband permanent data link for the section between 
the digital telephone exchange EXCH and the access 
computer AP : 
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1. In this section, the data are transmitted via a 
virtual data link of a data network, e.g. PN, in 
the form of an X.2 5 network or in the form of an 
IP-based packet - switched network which - as shown 
in the figure - connects the access point AP to 
the digital telephone exchange EXCH. 
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20 
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30 



2. A signaling channel of the signaling network, e.g. 
SN in the form of a CCS7 network, of the public 
telephone network is used for transmitting the 
data, which is temporarily not used for 
transmitting signaling information but for 
transmitting the data between the telephone 
exchange EXCH and the access point AP . 

3. The data are transmitted in this section via at 
l east one switched dial-up connection via which IP 
data packets can be transmitted. 

4. The functions of the access point AP are 
integrated in the area of an access unit of the 
digital telephone exchange EXCH. Thus, within the 
digital telephone exchange, the access units for 
connecting subscriber terminals communicate with 
the access unit in which the functions of the 
access point are integrated by means of exchange- 
specific internal messages, e.g. so-called 
reports. These internal messages can be used for 
transmitting the data. 

B) Section between the subscriber terminal CPE and 
the digital telephone exchange EXCH 



In this section, a distinction must be made between two 
35 directions of transmission: 
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1. Direction of transmission from the digital 
telephone exchange EXCH to the subscriber terminal 
CPE : 

5 To transmit the data between the digital telephone 
exchange and the subscriber terminal, the so-called 
"On-hook data transmission" or "Off -hook data 
transmission", respectively, can be used which is 
described in greater detail in the standard ETS 300 659 

10 Parts 1 and 2. This method allows data to be 
transmitted at a transmission rate of 1200 bit/s in 
this section even if there is no switched telephone 
connection. The data are transmitted in the form of FSK 
(Frequency Shift Keyed) signals. In this arrangement, 

15 the FSK signals can be generated within the digital 
telephone exchange, either in a special access unit 
equipped with such functions or in the access unit to 
which the subscriber terminal is connected. 

2 0 For this purpose, the subscriber terminal must be 
equipped with a detector which detects the 
corresponding FSK signals even if there is no 
connection. If there is a connection, this detector 
must be designed in such a manner that it can separate 

25 voice and data signals. In addition, it should be able 
to suppress the reproduction of an FSK signal at the 
telephone receiver when such a signal arrives, for 
example . 

30 2. Direction of transmission from the subscriber 
terminal CPE to the digital telephone exchange 
EXCH : 

The "On-hook data transmission" and "Off -hook data 
35 transmission" methods can also be used in this case. 
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in the "On-hook" state, the subscriber terminal must 
first produce a loop closure before it transmits the 
data in the direction of the digital telephone 
exchange . 
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In the "Off -hook" state, the subscriber terminal 

switches off the loudspeaker, if present, during the 

transmission of the data and must interrupt a switched 

voice connection for a short time,, if necessary. 

In return, the access units of the digital telephone 
exchange must be constructed in such a manner that they 
detect the transmission of the data in the form of FSK 
or DTMF signals. 

In the case where the data are transmitted in the form 
of DTMF signals, attention must be paid to the fact 
that the transmission rate is currently restricted to 
approx. 30 bit/s. 



When the method described above is applied, known 
transmission methods and facilities within the 
subscriber terminal or, respectively, within the 
digital telephone exchange can be advantageously used 

20 for executing it. Within the telephone exchange, such 
facilities can be located either in an access unit for 
connecting the subscriber terminal, e.g. CPE, or in a 
special access unit equipped with the appropriate 
functions. If a special access unit is used, a 

25 transmission channel is switched for a short time by 
the switching network present in the telephone exchange 
during the transmission of the data. 

As an alternative, it is possible for corresponding 
30 data transmission devices, e.g. modems for generating 
and detecting data signals, e.g. FSK, not to be 
integrated in the access area of the exchange but in 
the access points. In this case, a connection from the 
subscriber terminal is switched for a short time to a 
35 data transmission device in the access point by the 
exchange for transmitting the data. This entails the 
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advantage that no signaling information needs to be 
exchanged 
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between the exchange and the access point. In addition, 
this does not require a data link, e.g. via X.25, 
between the exchange and the access point. Furthermore, 
software adaptations in the system or application 
software of the exchange can be saved. 

In the section between the telephone exchange and the 
subscriber terminal, the known CLIP method, for 
example, which is usually used in the case where the 
directory number of the calling subscriber is 
indicated, can be used as transmission method. To 
suppress the "ringing" at the subscriber end, the 
subscriber terminal should recognize from the number of 
the calling access point that this is a data link, and 
deal with the call in a suitable manner before the 
"ringing" . 

An appropriate addition to the method according to the 
invention consists in that, after a request by the 
subscriber or depending on the transmission bandwidth 
needed for the transmission of the data, a user channel 
can be additionally added or disconnected in the 
section between the subscriber terminal and the access 
point. The connection set-up of the additional user 
channel can be accelerated by, for example, dispensing 
with another authentication of the subscriber. 

C) Protocols 

The following standardized protocols can be used for 
transmitting the data via the narrowband permanent data 
link between the subscriber terminal CPE and the data 
network DN : 
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For accessing the Internet as data network, the 
TCP/IP protocols and the HTTP protocol using them, 
and the description language HTML are used. 

In the mobile radio area there are already 
approaches (see e.g. "Wireless Application 
Protocol" Architecture Specification, Wireless 
Application Protocol Forum, 1998) which provide 
access to the Internet with the aid of the so- 
called wireless application protocol, a restricted 
variant of HTML and HTTP, for mobile stations. 
This WAP protocol can also be used for 
transmitting the data via the narrowband permanent 
data link in the fixed network. This ensures that 
the Internet servers for service providers which 
are adapted to the WAP protocol are also available 
for access via the narrowband permanent data link. 

The Analog Display Service Interface Protocol , 
which, for example, is explained in "Analog 
Display Services (ADSI) Interface Guide", Bellcore 
Document SR 2727, Bell Communications Research, 
1996, can also be used for transmitting the data 
between the subscriber terminal and the access 
point to the data network. This protocol allows 
subscribers to access extended information and 
features via their terminal by providing 
bidirectional data communication between a 
terminal and a local server. 

It also conceivable to use different protocols in 
the sections between the subscriber terminal and 
the access point to the data network. Thus, for 
example, a gateway function is integrated in the 
digital telephone exchange. This gateway function 
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converts, e.g. the ADSI protocol used in the 
section between the subscriber terminal and the 
digital telephone exchange to a WAP protocol, and 
conversely, which is used in the section between 



GR 99 P 2522 

-li- 
the digital telephone exchange and the access 
point to the data network or, respectively, a 
server of a service provider which exists in the 
data network. 

5 

D) Simple subscriber terminals with little computing 
power and restricted storage capacity 



To provide for communication between a computer of a 
10 service provider within the data network and a simple 
subscriber terminal with little computing power and 
restricted storage capacity, the functions of a 
"browser" normally running in the subscriber terminal 
are integrated in the access point to the data network. 
15 That is to say the access point handles the processing 
and displaying of the data. The subscriber terminal 
then only needs to be equipped with terminal functions 
and a low-capacity memory. The access point only 
transmits into the memory of the subscriber terminal 
20 text data and formatting instructions in order to 
display the text data stored in the memory, for example 
on a display of the subscriber terminal . 

E) Exemplary applications 

25 

The following services can be realized by providing a 
narrowband permanent data link: 



1. News service: after dialing a service number or 
30 after menu-controlled selection of the service by 

the subscriber, the subscriber is registered for 
the service. The subscriber terminal of the 
subscriber then always receives via the permanent 
data link current news such as, e.g. market 
35 prices, weather forecasts, sports news etc., which 

are displayed on the display of the subscriber 
terminal . 
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"E-mail Indication" : the subscriber registers by 
dialing a service number for the "E-mail 
Indication" service. Immediately after it arrives 
in a so-called mailbox in the Internet, the 
electronic mail is forwarded to its subscriber 
terminal and stored in its memory. 

When the subscriber dials a service number in order to 
register for a service, dialing the service number does 

10 not lead to a switched connection being set up via the 
digital telephone exchange of the public telephone 
network to an access point to the data network. 
Instead, the service number is transmitted in the 
direction of the access point via the permanent data 

15 link explained above. 
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A method for providing a narrowband data link for 
transmitting data between a subscriber terminal 
(CPE) and a data network (DN) linked to a digital 
telephone exchange of a public telephone network, 
characterized in that the narrowband data link is 
provided to the subscriber terminal (PE) which is 
connected by analog means to the digital telephone 
exchange as permanently available data link. 

The method as claimed in claim 1, characterized in 
that a virtual data link is provided via a 
separate data network (PN) for transmitting the 
data between the access unit existing in the 
digital telephone exchange (EXCH) for connecting 
the subscriber terminal (CPE) and an access point 
(AP) to the data network (DN) . 

The method as claimed in claim 1, characterized in 
that a signaling channel is provided via the 
public telephone network (PSTN) for transmitting 
the data between the access unit existing in the 
digital telephone exchange (EXCH) for connecting 
the subscriber terminal (CPE) and an access point 
(AP) to the data network (DN) . 

The method as claimed in claim 1, characterized in 
that at least one switched dial-up connection, via 
which IP data packets can be transmitted, is 
provided for transmitting the data between the 
access unit existing in the digital telephone 
exchange (EXCH) for connecting the subscriber 
terminal (CPE) and an access point (AP) to the 
data network (DN) . 
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5. The method as claimed in claim 1, characterized in 
that the functions of the access point (AP) to the 
data network (DN) are integrated in the area of an 
access unit of the digital telephone exchange 

5 (EXCH) . 

6. The method as claimed in claim 5 characterized in 
that the data are transmitted between an access 
unit for connecting the subscriber terminal (CPE) 

10 and the access unit which exhibits the functions 

of the access point, by means of internal messages 
within the digital telephone exchange (EXCH) . 

7 . The method as claimed in one of the preceding 
15 claims characterized in that the data are 

transmitted in the form of DTMF (Dual -one Multi- 
Frequency) signals from the subscriber terminal 
(CPE) to the digital telephone exchange (EXCH) . 

2 0 8. The method as claimed in one of claims 1 to 6, 

characterized in that the data are transmitted in 
the form of frequency shift keying signals from 
the subscriber terminal (CPE) to the digital 
telephone exchange (EXCH) . 

9. The method as claimed in one of the preceding 
claims, characterized in that the data are 
transmitted in the form of frequency shift keying 
signals from the digital telephone exchange (EXCH) 

3 0 to the subscriber terminal (CPE) . 

10. The method as claimed in one of the preceding 
claims, characterized in that, after a request 
and/or depending on the transmission bandwidth 

35 needed, a user channel can be additionally added 

and terminated between the subscriber terminal 
(CPE) and the access point (AP) 
AMENDED SHEET 
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via the digital telephone exchange (EXCH) . 

11. The method as claimed in one of the preceding 
claims, characterized in that the data are 

5 transmitted between the subscriber terminal (CPE) 

and the data network (DN) by using the TCP/IP and 
HTTP protocols and the HTML description language. 

12. The method as claimed in one of claims 1 to 10, 
10 characterized in that the data are transmitted 

between the subscriber terminal (CPE) and the 
access point (AP) to the data network (DN) by 
using the wireless application protocol. 

15 13. The method as claimed in one of claims 1 to 10, 
characterized in that the data are transmitted 
between the subscriber terminal (CPE) and the 
access point (AP) to the data network (DN) by 
using the analog display service interface 

2 0 protocol . 
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The method as claimed in one of claims 1 to 10, 
characterized in that the digital telephone 
exchange (EXCH) is connected to a gateway computer 
which converts the data format of the data 
originating from the subscriber terminal (CPE) and 
transmitted by means of DTMF signals or by means 
of frequency shift keying signals and/or by means 
of the analog display service interface protocol, 
into the data format according to the TCP/IP 
protocol or the wireless application protocol. 



15. The method as claimed in claim 14, characterized 
in that the gateway computer connected to the 
35 digital telephone exchange (EXCH) converts the 

data format of the data originating from the data 
network (DN) and transmitted by means of the 
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TCP/IP protocol or the wireless application 
protocol 
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into the data format according to the frequency 
shift keying signals and/or the analog display 
service interface protocol . 

5 16. The method as claimed in one of the preceding 
claims, characterized in that text data are 
transmitted from the access point (AP) to the data 
network (DN) into a memory of the subscriber 
terminal (CPE) and formatting instructions for 

0 displaying the text data stored in the memory are 

transmitted to the subscriber terminal (CPE) . 
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Abstract 

Method for providing a permanently available narrowband 
data link 

A permanently available narrowband data link for 
transmitting data between the subscriber terminal (CPE) 
and a data network (DN) linked to a digital telephone 
exchange (EXCH) of a public telephone network is 
provided for a subscriber terminal (CPE) connected by 
analog means to a digital telephone exchange . In this 
arrangement, it is not necessary for the public 
telephone network to switch a user channel for the data 
link . 
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wissentlich und vorsatzlich falsche Angaben die Gul- 
tigkeit der vorliegenden Patentanmeldung oder eines 
darauf erteilten Patentes gefahrden konnen. 


I hereby declare that all statements made herein of my 
own knowledge are true and that all statements made 
on information and belief are believed to be true, and 
further that these statements were made with the 
knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may 
jeopardize the validity of the application or any patent 
issued thereon. 
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VERTRETUNGSVOLLMACHT: Als benannter Erfinder 
beauftrage ich hiermit den nachstehend benannten 
Patentanwalt (oder die nachstehend benannten 
Patentanwalte) und/oder Patent-Agenten mit der 
Verfolgung der vorliegenden Patentanmeldung sowie 
mit der Abwicklung aller damit verbundenen Geschafte 
vor dem Patent- und Warenzeichenamt: (Name und 
Registrationsnummer anfuhren) 



German Language Declaration 



POWER OF ATTORNEY: As a named inventor, I 
hereby appoint the following attorney(s) and/or 
agent(s) to prosecute this application and transact all 
business in the Patent and Trademark Office 
connected therewith, (list name and registration 
number) 




Customer No. 29177 



^29177 

-^r^TRAD^AWdW^l^appoint 



Telefongesprache bitte richten an. 
(Name und Telefonnummer) 



Direct Telephone Calls to: (name and telephone 
number) 

Ext. 



Postanschrift: 



Send Correspondence to: 



Rell, Boyd & Lloyd LLC 

Th ree First National Plaza, 70 West Madis_o ji^aetJ£uite^3 P_0 60602-4207 Chi cago, Illinois 

— ~ Telephone: (001) 312 372 11^21 and Facsimile (001)312 372 20 98 

or 

Customer No. 29177 



Voller Name des einzigen oder urspriinglichen Erfinders- 

Dr. CHAN DAN DAS 


Full name of sole or first inventor. 

Dr. CHANDAN DAS 


Unterschrift des Erfinders , /^ D f t *8?J O?- 


Inventor's signature Date 


Wohnsitz 

GAUTING, DEUTSCHLAND 1 


Residence 

GAUTING, GERMANY 


Staatsangehongkeit 

IN 


Citizenship 


Postanschrift 

FORSTWEG 1 


Post Office Add ess 

FORSTWEG 1 


82131 GAUTING 


82131 GAUTING 


Voller Name des zweiten Miterfinders (falls zutreffend): 

nr r.ORNFI., KLEIN 


Full name of second joint inventor, if any: 

Dr. CORNEL KLEIN 


Unterschrift des Erfinders Datum 


Second Inventor's signature Date 


Wohnsitz V " 

OBERHACHING, DEUTSCHLAND 


Residence 

OBERHACHING, GERMANY 


Staatsangehbrigkeit 

DE 


Citizenship . 

de .rv^ir 


Postanschrift 

AUF DER WIES 12 


Post Office Address 

AUF DER WIES 12 


82041 OBERHACHING 


82041 OBERHACHING 



Falle von dritten und weiteren Miterfindern angeben). 



subsequent joint inventors). 
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